SPECIFICATION 



SUBSTRATE SUPPORTING APPARATUS 

Field of the Invention 

The present invention relates to a substrate 
supporting apparatus used in a substrate processing 
apparatus which cleans a substrate such as a semiconductor 
wafer, which etches or removes a resist film, or which 
coats a substrate such as a semiconductor wafer with a 
resist film. The invention also relates to a substrate 
detaching method for detaching a substrate from the 
substrate supporting apparatus* 

Background of the Invention 

In various producing processes for producing 
semiconductor devices, a single wafer type substrate 
supporting apparatus is used when a substrate such as a 
semiconductor wafer is cleaned, or when chemical liquid 
processing for etching is carried out, or when a substrate 
is coated with a resist film or the resist film is removed. 
As such a substrate supporting apparatus, there is a 
supporting apparatus for a wafer- like article as described 
in Japanese Registered Patent No. 3383584. 

The supporting apparatus described in Japanese 
Registered Patent No. 3383584 has a supporting body which 
rotates around a rotation axis. The supporting body is 
provided at its upper surface with an annular nozzle, and 
gas is supplied to the nozzle, thereby supporting a wafer 
in a non-contact state by Bernoulli theorem. The 
supporting body is formed with a plurality of holes which 
extend to the upper surface of the supporting body, and 
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studs are inserted into the holes respectively. When a 
wafer is to be detached from the supporting body, the studs 
are moved upwardly, a gap between the wafer and the 
supporting body is increased, and the wafer is taken out 
using a spoon tool . 

In order to support a substrate such as a wafer, 
this conventional supporting apparatus is formed with an 
annular nozzle for supplying gas to a periphery of the 
wafer, a plurality of studs which can vertically move are 
provided for taking out the wafer and thus, a structure of 
the supporting apparatus becomes complicated. 

Further, a large amount of gas to be supplied is 
required for supporting the substrate such as the wafer on 
the supporting apparatus . 

Summary of the Invention 

Hence, it is an object of the present invention to 
simplify a structure of a gas supply nozzle which supports 
a wafer, to reduce an amount of gas to be supplied, and to 
make it easy to take out the wafer from the supporting 
apparatus . 

A first aspect of the present invention provides a 
substrate supporting apparatus comprising a rotatable check 
which is provided at its central portion with a hollow and 
which supports a substrate, and a cylindrical nozzle member 
having a nozzle hole and capable of vertically moving in 
the hollow. According to the first aspect, the substrate 
is placed on the upper surface of the chuck, gas is 
discharged toward the underside of the substrate, thereby 
holding the substrate by the upper surface of the chuck in 
a non-contact state by the Bernoulli theorem. After the 
nozzle member is upwardly moved, a fork is inserted into a 
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gap between the chuck and the substrate. Thus, the 
substrate can be detached easily. 

According to a second aspect of the invention, in 
the substrate supporting apparatus of the first aspect, the 
nozzle hole is formed in a central portion of the nozzle 
member. With this aspect, since the gas can be discharged 
toward the periphery of the substrate underside from its 
central portion, it is possible, at small gas flow rate, to 
hold the substrate by the upper surface of the chuck in the 
non-contact state . 

According to a third aspect of the invention, in the 
substrate supporting apparatus of the first aspect, a 
surface of the chuck which is opposed to the substrate with 
pawls projecting substantially in a perpendicular direction 
with respect to the surface, the pawls can move into a 
state in which the pawls abut against an outer periphery of 
the substrate and support the substrate, and into a state 
in which the pawls are separated from the outer periphery 
of the substrate. With this aspect, it is possible to 
reliably hold the substrate and to easily attach and detach 
the substrate . 

According to a fourth aspect of the invention, in 
the substrate supporting apparatus of the first aspect, gas 
is discharged from the nozzle hole, and the substrate is 
held by an upper surface of the chuck in the non-contact 
manner. With this aspect, it is possible, at small gas 
flow rate, to hold the substrate by the upper surface of 
the chuck in the non-contact state. 

According to a fifth aspect of the invention, in the 
substrate supporting apparatus of the first aspect, the 
apparatus further comprises means for upwardly moving the 
nozzle member, and the means upwardly moves the nozzle 
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member while discharging gas from the nozzle hole. With 
this aspect, after the nozzle member is moved upward, the 
fork is inserted into the gap between the chuck and the 
substrate, and the substrate can easily be detached. 

According to a sixth aspect of the invention, in the 
substrate supporting apparatus according to any one of the 
first to fifth aspects, further comprising a fork for 
holding the substrate, the fork is inserted between an 
underside of the substrate and the upper surface of the 
chuck after the nozzle member being upwardly moved while 
discharging gas from the nozzle hole, and when the 
discharge of the gas is stopped, the substrate is detached 
from the substrate supporting apparatus by being held on 
the fork. With this aspect, the substrate can easily be 
detached. 

According to a seventh aspect of the invention, in 
the substrate supporting apparatus of the sixth aspect, the 
fork has a pair of finger portions, a distance between the 
pair of finger portions is greater than a diameter of the 
nozzle member. With this aspect, the fork can be inserted 
without being hindered by the nozzle member. 

According to the present invention, it is possible 
to simplify structures of the chuck which supports the 
wafer and the nozzle member which supports gas. 

Further, it is possible to reduce an amount of gas 
to be supplied for supporting the wafer. When a substrate 
having a different size is used, it is necessary to change 
the flow rate of gas. However, since the gas is injected 
from the nozzle formed in the central portion, it is 
unnecessary to largely change the flow rate. 

It is possible to easily and reliably take the wafer 
out from the substrate supporting apparatus. 
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Brief Description of the Drawings 

Figs. 1 show conception of an essential portion of a 
substrate supporting apparatus according to the present 
invention, wherein Fig. 1(a) is a partially cut-away side 
sectional view and Fig. 1(b) is a plan view. 

Figs . 2 are explanatory views of operation of the 
substrate supporting apparatus of the invention, wherein 
Fig. 2(a) is an enlarged side sectional view of a chuck and 
a nozzle member, and Fig. 2(b) shows pressure distribution 
in a substrate underside. 

Figs . 3 are explanatory views of operation carried 
out when a substrate is taken out from the substrate 
supporting apparatus of the invention, wherein Fig. 3(a) is 
an enlarged side sectional view of the chuck and the nozzle 
member, and Fig. 3(b) is a plan view when a fork is 
inserted under the substrate underside. 

Preferred Embodiment of the Invention 

Fig. 1(a) is a partially cut-away side sectional 
view of an essential portion of a substrate supporting 
apparatus of the present invention and Fig. 1(b) is a plan 
view of the substrate supporting apparatus. 

The substrate supporting apparatus 1 includes a 
housing 2, a hollow cylindrical chuck 3 which rotates 
around a rotation axis X-X' in the housing 2, and a 
columnar nozzle member 4 which is disposed in a hollow 12 
of the chuck 3. The nozzle member 4 can vertically move. 
Upper portions of the chuck 3 and the nozzle member 4 are 
exposed from a recess 11 formed in the housing 2. 

A plurality of pawls 5 are formed on an outer 
peripheral region of an upper surface of the chuck 3. The 
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pawls 5 project substantially in the vertical direction. 
The pawls 5 support a periphery of a circular substrate 6 
such as a semiconductor wafer. Each pawl 5 comprises a 
columnar body and a projection provided on an outer 
periphery of an upper surface of the columnar body. The 
pawls 5 are brought into two states by rotation of the 
columnar bodies, i.e., a state in which the projections 
abut against the outer periphery of the substrate 6, 
thereby supporting the substrate 6, and a state in which 
the projections are separated from the outer periphery of 
the substrate 6 . The columnar bodies of the pawls 5 rotate 
in association with each other. In a state in which the 
substrate 6 is placed or mounted on a substrate-mounting 
surface of the upper surface of the chuck 3, the chuck 3 is 
rotated around the center axis X-X" by a motor 9. 

The nozzle member 4 is provided at its central 
portion with a nozzle hole 7. Gas supplied from a gas 
(e.g., nitrogen gas) source 8 is discharged from the nozzle 
hole 7. The nozzle member 4 can vertically move in the 
chuck 3 by a vertically driving source 10. 

Next, the operation of the substrate supporting 
apparatus 1 will be explained. Fig. 2(a) is an enlarged 
side sectional view of the chuck and the nozzle member. As 
shown in Fig. 2(a), the substrate 6 is placed on the upper 
surface of the chuck 3, an upper surface of the nozzle 
member 4 is set lower than the upper surface of the chuck 3 
and this state is maintained. In this state, if nitrogen 
gas 13 is injected from the nozzle hole 7 at a 
predetermined flow rate, the nitrogen gas 13 flows under 
the underside of the substrate 6 and passes through the 
recess 15 from the nozzle hole 7 and flows along a gap 14 
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between the substrate 6 and the upper surface of the chuck 
3, and flows out from the periphery of the substrate 6. 

The nitrogen gas 13 which passes through the nozzle 
hole 7 passes through the recess 15. At that time, since 
the recess 15 is wider than the nozzle hole 7 , the flow 
speed of the nitrogen gas 13 becomes slow. Then, the 
nitrogen gas 13 flows through the gap 14 between the 
substrate 6 and the upper surface of the chuck 3 . Since 
the gap 14 is narrower than the recess 15, the flow speed 
of the nitrogen gas 13 becomes fast. Therefore, a 
distribution of the pressure on the back side of the 
substrate 6 is varied as shown in Fig. 2(b) by Bernoulli 
theorem. That is, at a central position of the back side 
of the substrate 6, the pressure is positive pressure 16, 
negative pressure 17 is formed at a position of the back 
side of the substrate 6 corresponding to the nozzle hole 7, 
and the negative pressure is turned into positive pressure 
18 in the vicinity of the outer periphery of the substrate 
6. As a result, the substrate 6 is drawn or sucked 
downward by the negative pressure 17 at its position 
corresponding to the recess 15, and is placed long the 
upper surface of the rotating chuck 3. In this state, 
cleaning liquid is allowed to flow to clean the substrate 6 
while moving a nozzle 19 along the substrate 6 from above 
the substrate 6. If etching liquid is used instead of the 
cleaning liquid, it is possible to etch the substrate 6. 

The flow rate of the nitrogen gas 13 is set to such 
a value that the substrate 6 can generate the negative 
pressure 17 by the Bernoulli theorem. The flow rate varies 
depending upon the size or the weight of the substrate 6, 
but if the substrate is a silicon wafer having a diameter 
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of 200 to 300mm and a thickness of 0.7nun, the flow rate is 
preferably about 50 liters/minute. 

After the cleaning or etching of the substrate 6 is 
completed, as shown in Fig. 3(a), if the nitrogen gas 13 is 
held discharged from the negative pressure 17 and the 
nozzle member 4 is moved upward, the substrate 6 floats and 
moves in the non-contact state while maintaining the drawn 
or sucked state of the substrate 6 toward the chuck 3 and 
the nozzle member 4. As a result, the gap 14 between the 
chuck 3 and the substrate 6 is increased, finger portions 
21 of a fork 20 are inserted into the gap 14 as shown in 
Fig. 3(b), and if the discharging operation of the nitrogen 
gas 13 is stopped, the drawn or sucked state of the 
substrate 6 is released by the Bernoulli theorem, and the 
substrate 6 is supported by the fork 20. Thus, it is 
possible to place the substrate 6 on the fork 20 and to 
detach the substrate 6 from the substrate supporting 
apparatus 1 . 

The nozzle member 4 is moved to a position slightly 
higher than a position where a surface of the nozzle member 
4 coincides with a surface of the chuck 3. 

A distance between the pair of the finger portions 
21 is slightly larger than a diameter of the nozzle member 
4 so that the nozzle member 4 can enter between the finger 
portions 21. The thickness of the fork 20 is thin such 
that the fork 20 can be inserted into the gap 14. 

As described above, the present invention is applied 
to cleaning of a substrate such as a semiconductor wafer, 
etching, removal of a resist film from the substrate and 
coating of resist film on the substrate. 
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